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FOREWORD 



This manual explains how the Extended Selector Channel (ESELCH) 
and a 16-bit processor generate an 18-bit address to access 
expanded memory. The ESELCH can access up to four 6 4KB blocks of 
memory for a total of 2 56KB of memory. It can also operate with 
only one 64KB block of memory. programming instructions and 
three sample programs are provided for the user. 
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16-BIT ESELCH PROGRAMMING MANUAL 



1. 



INTRODUCTION 



The 16-Bit Extended Selector Channel (ESELCH) operates in a 
16-bit system and controls data transfers between I/O devices and 
memory at rates up to two megabytes per second. a maximum of 16 
I/O devices can be connected to the ESELCH/ but only one device 
at a time can transfer data. 

The advantage of using an ESELCH is that other program processing 
can occur simultaneously with the transfer of data between the 
I/O device and memory. This is accomplished by allowing the 
ESELCH and the processor to access memory on a cycle-stealing 
basis. In some instances, the execution times of the program in 
process are affected; while in others, the effect is negligible. 
This depends upon the INTERDATA Processor being used and the rate 
at which both the ESELCH and the processor compete for memory 
a ccess. 

Figure 1 shows the ESELCH incorporated into the INTERDATA 
peripheral system. 

The Appendices contain three programming examples shiowing use of 
the ESELCH. 
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Figure 1. System Interface Block Diagram 
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2. CONFIGURATION 

The Extended Selector Channel (ESELCH) and a 16-bit series 
processor, which can accommodate the 18-bit address required to 
access extended memory (e.g., 8/16E Processor), are used in a 
16-bit extended memory system containing up to 256KB (Kilo Bytes) 
of memory. The ESELCH can be used with a 16-bit series processor 
as a non-extended memory system containing up to 6 4KB of memory. 
Refer to the appropriate processor maintenance manual for 
configuration details. 

3. PROGRAMMING INSTRUCTIONS 

A Sense Status (SS or SSR) instruction transfers the ESELCH 
status byte to the processor. Refer to Section 5 for status and 
command byte information. This instruction should not be used 
under interrupt control because it could cause the ESELCH to 
become idle and the interrupt condition to reset. 

The Output Command ( OC or OCR) instruction causes a command byte 
to be sent to the ESELCH. 

The write Data (WD or WDR) or Write Halfword (WH or WHR) 
instructions send the starting and final addresses to the ESELCH. 

The Read Data (RD or RDR) or Read Halfword (RH or RHR) 
instructions obtain the last processor memory location either 
written into or read from memory. 

4 . MEMORY 

A 16-bit system can have an extended memory containing up to 
2 56KB of memory or a non-extenaed memory containing up to 6 4KB of 
memory. 

4.1 Extended Memory System 

An extended memory system is composed of one to four memory 
segments. Each segment contains 6 4KB of memory with the 

exception of the last segment which may contain only 32KB of 
memory. 

The extended memory requires an IB -bit address. The Extended 

Selector Channel generates the 18-bit address in two parts. The 
two most significant bits of the address (XMA140 and XMA150) 
which define a particular memory segment are specified in the 
Output Command instruction. The remaining 16-bits are specified 
in the V7rite (byte or halfword) instruction and address memory 
within the segment. 

An extended memory system requires a processor which can 
accommodate the 18-bit address required to access the extended 
memory; however, the processor may address memory differently 
than the Extended Selector Channel (ESELCH). Refer to the 
appropriate processor maintenance manual for details (e.g., 8/16E 
Processor Maintenance Manual, Publication Number 2 9-618). 
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4.2 No n- Ex tended Memory System 



The Extended 
non-extended 



Selector Channel 



(ESELCH) can be used with a 
memory by maintaining the value of the two most 
significant bits (XMA140 and XMA150) of the 18-bit address at 
zero. In this condition/ the ESELCH operates identically to the 

16-bit Selector Channel (SELCH). 



5. STATUS AND COMMAND BYTE INFORMATION 

Table 1 shows ESELCH Status and Command Byte Data 



TABLE 1. 



ESELCH STATUS AND COMMAND BYTE 



BIT NUMBER 





1 


2 


3 


4 


5 


fa 


7 


STATUS BYTE 










BSY 








COMMAND BYTE 






READ 


GO 


STOP 




XMA 
140 


XMA 
150 



6 4KB Address 
Segment 



BSY This bit is set when the ESELCH is in the process of 

transferring data. It is reset when the ESELCH terminates 
or is stopped by an Output Command. 

READ This conmand changes the mode of the ESELCH from V/rite to 

Read. The data is then transmitted f ran the active 

device on the private ESELCH I/O Bus and written into 
memory. VJhen a data transmission has been completed, the 
ESELCH is placed in the VJrite mode. Each time a Read 

operation is required, an Output Command must be issued 
with the READ and GO bits set. 



GO 



This command initiates a 
issued at the same 
established. 



data transmission and can be 
time the ReadA/rite mode is 



STOP This command halts any data transmission in process and 
initializes the ESELCH for starting a new operation. It 
is given when the ESELCH terminates. 



XMA 14 
XMA 150 



These bits are the two most significant bits of the 
18-bit address. They define the memory segment where the 
Write or Read operation is to occur. See Table 2. 
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TABLE 2. XMA 140:150 - MEMORY SEGMENT AND ADDRESS 



XMA 


MEMORY SEGMENT 


MEMORY ADDRESS 


140 


150 











X'OOOOO' to X'OFFFF' 





1 


1 


X^IOOOO' to X^IFFFF' 


1 





2 


X^20000' to X*2FFFF' 


1 


1 


3 


X*30000' to X*3FFFF' 



XMA140 and XMA150 must be specified in the same command 
byte that commands the ESELCH to perform a Write or Read 
and GO operation. 



XIIA14 and XIiAl50 must be reset when a STOP command 
4 set) is issued to the ESELCH. 



(Bit 



6, PROGRAMMING SEQUENCES 



Programming a device on the ESELCH consists of setting up the 
ESELCH, setting up the device, and sending a GO command to the 
ESELCH as explained in Section 5. Setting up or initiating a 
device on the ESELCH is device dependent and the user should 
refer to the appropriate device programming manual for specifics. 
If the ESELCH is Busy, I/O instructions should not be issued; but 
the STOP command can be issued. The ESELCH has its own unique 
device number and is affected by an Output Command, if the 
correct device address is used. If an I/O instruction is 
directed to a device on the private ESELCH I/O Bus while the 
ESELCH is Busy, a False SYNC is indicated by the Condition Code 
(CVGL = 010 0) and the command is ignored. 

The ESELCH is idle (not Busy) after Initialize (see Section 7.6), 
after a STOP command is issued to the ESELCH, or when transfers 
are complete. Prior to starting an I/O operation with the ESELCH 
or any device on the private ESELCH I/O Bus, the program must do 
one of the following: 

1. Wait until the ESELCH completes an I/O transfer (Busy 
resets) ; then issue a STOP command to the ESELCH. 



2. 



Issue a STOP command to the ESELCH. 
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The ESELCH operates within one 64KB memory segment at a time. 
Programming the ESELCH to access memory requires defining the 
memory segment through the Output Command. Writing to the device 
or reading from the device via the ESELCH can occur only within 
the defined memory segment; therefore, transmitting the start and 
final addresses to the ESELCH or reading the terminating address 
from the ESELCH must be done relative to the defined memory 
segment. The memory segment bits cannot be read out of the 
ESELCH. 



To perform a Read or Write operation on a device using an ESELCH, 
the following steps are required: 



1. VJait for the ESELCH to become not Busy or issue a STOP 
Command. The STOP Command stops any transfer in 
progress and should be used wisely. 

2. Send the starting and ending addresses to the ESELCH. 

3. Set up the device on the ESELCH by issuing the 
appropriate I/O commands. 

4. Sena an Output Command to the ESELCH with the GO bit 
set. The READ bit should be set for a Read operation 
and reset for a Write operation. In this command 
byte, the two most significant bits (XMA140 and 
XMA150) mijst be specified to define the memory segment 
of the starting and terminating addresses. 



NOTE 



Wo I/O instruction can be issuea to any 
other device during the execution of the 
program instructions in Steps 2 through 4. 
When the GO command is issued, the ESELCH 
does the following: 



1. Transfers data to the last device 
addressed by the processor (i.e., by 
the user program or by the 
microprogram) if that device is 
connected to the ESELCH. 
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Because the ESELCH does not react to 
false sync if no device attached to 
the ESELCH has been addressed by the 
processor since initialization, the 
ESELCH hangs up attempting to 
communicate with a non-existant 
device. See Section 7.6. For this 
reason/ the program instructions in 
Steps 2 through 4 must be executed 
with processor I/O interrupts 
disabled. Otherwise, it is possible 
to detect an external interrupt and 
the interrupt driver in the user 
program (or the microprogram in the 
case of an immeaiate interrupt) can 
address any other device. Also, the 
single cycle mode of the display may 
not be used since the microcode 
addresses the display panel after each 
instruction execution. 



Transmission of Starting and Final Addresses 

A STOP Output Command is issued prior to starting any operation 
on the ESELCH. Four successive bytes are required to specify the 
start and final addresses. The Write Data (WD or WDR) or Write 
Halfword (WH or WHR) instructions send the start and final 
addresses to the iiSELCH Controller. Figure 2 illustrates the 
meaning of four bytes used for addressing. 





0-« HIGH ^7 


8-« — LOW t^lS 


START ADDRESS 


1 


2 


FINAL ADDRESS 


3 


4 



1. START ADDRESS 

2. START ADDRESS 

3. FINAL ADDRESS 

4. FINAL ADDRESS 



HIGH (BITS 0-7) 
LOW (BITS 8-15) 
HIGH (BITS 0-7) 
LOW (BITS 8-15) 



Figure 2 



Memory of Data Bytes for Start and Final Addresses 
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For example, if the start address is X^OABC' and the ending 
address is X^CFAB', the following addressing sequences are 
correct: 

1. WD (or WDR) SELCH, START ( OA) 
WD (or WDR) SELCH, START+i (BC) 
WD (or WDR) SELCH, END (CF) 
WD (or WDR) SELCH, END+1 (AB) 

2. WH (or WHR) SELCH, START ( OABC) 
WH (or WHR) SELCH, END (CFAB) 



7. PROGRAMMING NOTES 



The ESELCH has a 16-bit 
16-bit Final Address 
part of the AR or FAR. 
memory address into 
the final memory addres 
Transfer is completed w 
matches the Final Addre 
expressed inclusively; 
placed in the start and 



incrementing Address Register (AR) and a 

Register (FAR). XMAl 4 and XMAl 5 are not 

The user program loads the starting 

the incrementing Address Register (AR) and 

s into the Final Address Register (FAR). 

hen the incrementing Address Register (AR) 

ss Register (FAR). The address limits are 

transfers begin and end on the addresses 

final address registers. 



Memories in INTERDATA processors are addressed on halfword 
boundaries; that is, each time memory is accessed, two bytes (a 
halfword) are obtained. Therefore, Bit 15 of the 16-bit 
incrementing Address Register (AR) is used to determine the bytes 
desired. See Figure 3. 
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Figure 3. Memory Addressing 
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Each time the ESELCH accesses memory, two bytes (a half word) are 
transmitted. It is mandatory for data transfers to begin on a 
halfword boundary, but it is not mandatory for them to end on a 
halfword boundary. The following results if data transfers are 
ended on byte boundaries: 



1. 



2. 



Write mode (Memory to Device) - End on 
(Bit 15 = 0) with no effect. 



byte boundary 



Read mode (Device 
(bit 15 = 0). 
byte in memory is 

See Figure 4. 



to Memory) - 
The previous 
written into 



End on byte boundary 
content of the last odd 
the current odd byte. 



NEXT TO LAST 
HALFWORD 



LAST HALFWORD 



EVEN BYTE* 



BYTE* 



15 



ODD BYTE** 



BYTE** 



* LAST BYTE SPECIFIED 

**BOTH BYTES HAVE SAME VALUE 



Figure 4. Memory Configuration Ena on Byte Boundary 

7.1 Termination 

Data transmission between the ESELCH and the device presently 
connected to it is halted when any of the following conditions 
occur: 

1. The start incrementing address matches the final 
address. This denotes normal termination. 



2. 



3. 



4. 



5. 



The start incrementing address changes fra-n all ones 
to all zeros (maximum count). In this case, a match 
has not occurred and is considered an abnormal 
termination. 

Bit 5, 6, or 7 is set in the status byte of the device 
presently connected to the ESELCH. This may be an 
abnormal termination, depending on the application. 



A STOP command 
program. 



xs 



sent to the ESELCH by a user 



The processor is initialized or a power failure is 
detected. Memory cycle in process is completed. 



The termination condition is determined in one of two ways: by a 
status scan or by the interrupt method. The methods are 
described in the following paragraphs. A STOP Output Command is 
issued to the ESELCH following its termination. 
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7.2 Status Scan 

The status of the ESELCH may be examined by issuing a Sense 
Status (SS or SSR) instruction. The BUSY bit (Bit 4) is set 
while transmission is in progress and reset when transmission is 
terminated. One method of testing for termination is to 
continually or periodically test the BUSY bit of the ESELCH. The 
change from set to reset indicates the termination of a data 
transfer. In the status scan method of programming, it is 
possible for the BUSY bit to change from set to reset during a 
Sense Status instruction without returning the ESELCH to idle. 
To guarantee the idle mode after BUSY resets on a Sense Status 
instruction, a STOP Command must be sent to the ESELCH. 

7.3 Interrupt Method 

When data transmission is initiated on the ESELCH, the interrupt 
is effectively enabled. If external device interrupts are 
permitted (Bit 1 of the PSW set) to enter the processor at 
termination, the processor is interrupted. The interrupt handler 
address must be stored in the proper dedicated memory location. 
The Acknowledge Interrupt (ACK or ACKR) instruction causes the 
device number of the ESELCH (normally X*FO') and the status of 
the peripheral device to be brought into the processor and it 
also clears the interrupt condition. The BUSY bit is treated in 
the manner previously described for the Status Scan. 

7.4 Reaaing the Final Address 

The last processor memory location either written into or read by 
the ESELCH (incrementing Address Register) may be obtained by 
executing a pair of Read Data ( RD or RDR) instructions or a Read 
Halfword (RH or RHR) instruction. This information permits a 
user program to verify a successful data transmission or 
determine the address termination occurred. If the ending 
address returned by the ESELCH is not equal to the ending address 
written to the ESELCH, then the ESELCH terminated early with all 
of the specified memory not written or read. See Section 7.1. 



Figure 5 shows the order 
processor. 



in which data is read into the 



-HIGH- 



8-«- 



-LOW ^15 



FINAL ADDRESS 



1. FINAL ADDRESS HIGH (BITS 0-7) 

2. FINAL ADDRESS LOW (BITS 8-15) 



Figure 5. Execution Order for Read Data Instructions 
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7.5 Device Number 

The ESELCII is normally assigned device number XTO' but may 
easily be changed on the ESELCH Device Controller board. Refer 
to the ESELCH Installation and Maintenance Manual, Publication 
Number 2 9- 6 19, for de tail s. 

7.6 Initialization 

Whenever the Initialize switch (INT) on the display panel is 
depressed, or a STOP command is issued, the following action 
occurs: 

1. Any data transmission in process is halted and the 
Stop mode is affected. 

2. The ESELCH is placed in the Write mode. 

3. The ESELCH is made idle. 

4. The ESELCH interrupt is reset. 

8. SAMPLE PROGRAMS 

The Appendices contain three sample programs for demonstrating 
the use of the 16-Bit ESELCH. The first two programs involve the 
use of the INTERDATA 1600 BPI and BOO BPI Read-A f ter-Wr ite 
Magnetic Tape Systems. The third program involves the INTERDATA 
2.5 and 10-Megabyte Removable Cartridge Disc. For further 

information pertaining to programming the Magnetic Tape System or 
Cartridge Disc, refer to the following INTERDATA manuals: 

1. Magnetic Tape Programming Manual, Publication Number 
29-530. 

2. 2.5 and 10 Megabyte Removable Cartridge Disc 
Programming Manual, Publication Number 29-454. 

Descriptions of the sample programs are given below. 

8.1 Magnetic Tape System with ESELCH 

The first program uses the ESELCH and Sense Status Loops to read 
and write on magnetic tape. The second program uses the ESELCH 
and External Interrupts to read and write on magnetic tape. 

8.2 Cartridge Disc with ESELCH 

The first part of this program uses the ESELCH and Sense Status 
Loops to read and write on the disc. The second part of the 
program uses the ESELCH and External Interrupts to read and write 
on the disc. 



10 
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APPENDIX 1 
16 BIT EXTENDED SELCH (MAG TAPE WITH SENSE STATUS) 



C 



START 



J 



LOAD MAG TAPE 

AND 
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ADDRESS 



YES 



STOP 
SELCH 



RESET 
MAG TAPE 



SENSE 
STATUS ON 
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■*/^BALFILEMARK J 



f BAL BACKSPACE ) 



I 



LOAD START 

AND END OF 

BUFFER AND 

SEGMENT NO. 




/backspace^ r FILEMARK j 




( BAL WRITE j 



f BAL BACKSPACE j 



LOAD START 
AND END OF 
BUFFER AND 
SEGMENT NO. 



f BAL READ J 



f BAL BACKSPACE J 
f BAL WRITE J 



LOAD START 
AND END OF 
BUFFER AND 
SEGMENT NO. 



r BAL BACKSPACE J 



OUTPUT A 
BACKSPACE 



r BAL READ J 



PLACE 
PROCESSOR 

IN 
WAIT STATE 



( ^" ) 



OUTPUT A 
FILEMARK 



SENSE 
STATUS ON 
MAG TAPE 



NO 




NOMOTION 



YES 



( RETURN J 
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APPELJDIX 1 (Continued) 
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— • 






INITIALIZE 


/"^ 


COL 


NT 


60— 1 







vlv 












SENSE 






STATUS 




YES >^DU Or\. 
1 C BUSY? > 
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16 BIT EXTENDED SELCH (HAG TAPE WITH SENSE STATUS) 



PAGE 
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I 



O 

o 



PROG= ESELHG 



ASSEMBLED BY CAL 03-066R0<f-01 (16-BIT) 



> 
i 





0000 


0001 




0000 


0001 




0000 


0002 




0000 


0003 




0000 


0004 




0000 


0005 




0000 


0006 




0000 


0007 




0000 


0008 




0000 


0008 




0000 


0009 




0000 


OOOA 




0000 


OOOB 




0000 


OOOC 




0000 


0010 




0000 


0020 




0000 


ooco 


OOOOR 


4830 


013AR 


0004R 
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0138R 


OQ08R 


DE90 


013ER 


OOOCR 


OE30 


013FR 


OOIOJ? 


9D3t 




0012R 


4210 


OOOCR 


0016R 


C3fO 


0020 


OOIAR 
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OOICR 


mso 
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0020R 
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0038R 
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0037 
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SCRAT 
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WIDTH 
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3 




CROSS 








H 




TARGT 


16 






5 


* 










6 


* THIS PROGRAM 


USES THE 16 


BIT EXT SELCH 8 SENSE STATUS 


7 


* LOOPS to: 








8 


« (1) 


WRITE A BUFFER FROM MEMORY I 


SEGMENT ZERO (0) 


9 


* TO 1 


flAG TAPE. 








10 


* (2) 


READ FROM 


HAG TAPE TO 


A BUFFER IN MEMORY 


11 


* SEGMENT ONE (1). 






12 


* (3) 


WRITE THIS BUFFER TO MAG TAPE. 


13 


* (4) 


READ THE 


DATA FROM MAG 


TAPE 


BACK TO THE 


It 


* ORIGINAL BUFFER IN SEGMENT 


ZERO 


(0). 


15 


* 










16 


» 16 


-BIT PROCESSORS 






17 


« 










18 


* REGISTER assignments: 






19 


* 










20 


Rl 


EQU 


1 




START OF BUFFER REGISTER 


21 


DU 


EQU 


1 




DEVICE UNAVAILABLE 


22 


R2 


EQU 


2 




END OF BUFFER REGISTER 


23 


R3 


EQU 


3 




DEVICE ADDRESS REGISTER 


2t 


R4 


EQU 


4 




STATUS 


25 


r5 


EQU 


5 




RETURN REGISTER 


26 


R6 


EQU 


6 




HOST SIG 2 BITS OF MEMORY 


27 


R7 


EQU 


7 




COUNTER 


28 


BSY 


EQU 


8 




BUSY 


29 


R8 


EQU 


8 




COMMAND BYTE STORE 


30 


R9 


EQU 


9 




SELCH ADDRESS REGISTER 


31 


RIO 


EQU 


10 




SELCH COMMAND HOLD REGISTER 


32 


Rll 


EQU 


11 




WORK REGISTER 


33 


R12 


EQU 


12 




RETURN REGISTER 


3f 


TEST 


EQU 


X»10» 




TEST=N0M0TION BIT 


35 


BOT 


EOU 


X'20« 




TEST FOR BOT 


36 


TERM 


EQU 


X'CO* 




TERMINATION STATUS=X'CO' 


37 




LH 


R3»HTADR 




LOAD HAG TAPE ADDRESS 


38 




LH 


R9. SELCH 




LOAD SELCH ADDRESS 


39 




OC 


R9,ST0P 




STOP SELCH 


to 


DUTEST OC 


R3, RESET 




OUTPUT RESET 


41 




SSR 


R3,R4 




SENSE STATUS ON HAG TAPE 


42 




BTC 


DU. DUTEST 




IS MAG TAPE UNAVAILABLE 


43 




THI 


R4,B0T 




TEST FOR BOT 


44 




B2S 


WRT 




BRANCH TO WRITE 


45 




BAL 


R5,FLnK 




FILEHARK ROUTINE 


46 




BAL 


R5,BAKSP 




BACKSPACE TAPE ROUTINE 


47 


WRT 


LHI 


Rl.BUFSRT 




LOAD START OF BUFFER 


48 




LHI 


R2iBUFEND 




LOAD END OF BUFFER 


49 




XHR 


R6.R6 




LOAD 2 HOST SIG BITS OF HEM 


50 




BAL 


R12, WRITE 




WRITE TO DEVICE 


51 


* 










52 




BAL 


R5,BAKSP 




BACK SPACE 


53 




XHR 


Rl.Rl 




LOAD START OF BUFFER (0) 


54 




LHI 


R2.BUFEND-BUFSRT 


LOAD END OF BUFFER 



(0) 



HAG00020 
MAG00030 
HAG00040 
HAGOOOSO 
nAG00060 
nAG00070 
MAG00080 
MAG00090 
HAGOOIOO 
HAGOQllO 
HAG00120 
MAG00130 
nAG00140 
MAG00150 
HAG00160 
MAG00170 
HAGOOISO 
HA600190 
HAG00200 
MAG00210 
MA600220 
MAG00230 
MAG00240 
HAG00250 
HAG00260 
HAG00270 
HAG00280 
nA600290 
HA600300 
HAG00310 
HAG00320 
HA600330 
MA600340 
MAG00350 
MAG00360 
MAG00370 
MAG003aO 
nAG00390 
MAG00400 
HAG00410 
nAG00420 
MAG00430 
nAG00440 
MAG00450 
nAG00460 
HAG00470 
HAG00480 
HAG00490 
nAG00500 
MAG00510 
HAG00520 
HA600530 
MAG00540 
MAG00550 
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2303 
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DE30 
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9D3H 




0J6ER 
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0010 
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2233 




007'tR 
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65 
66 
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69 
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72 
73 
74 
75 
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ao 

SI 
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83 

64 

65 

86 

87 

68 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
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* 
ENDl 



LB 
BAL 

BAL 
BAL 

LHI 
LHI 
XHR 
BAL 
BAL 

LPSU 



R6.HEHSE6 
R12.READ 

R5,BAKSP 
R12. WRITE 

Rl.BUFSRT 

R2,BUFEND 

R6,R6 

R5,BAKSP 

R12.READ 

End 



LOAD 2 HOST SIG BITS OF MEM 
READ FOR DEVICE 

BACKSPACE 
WRITE TO DEVICE 

LOAD START OF BUFFER 

LOAD END OF BUFFER 

LOAD 2 HOST SIG BITS OF HEH (0) 

BACKSPACE 

READ FROH DEVICE 



******************************************************* 

* subroutine: baksp 

* THIS subroutine BACKSPACES ONE RECORD. 

* SEE CALLING SEQUENCE BELOW. 
* 

* SUBROUTINE: FLHK 

* THIS SUBROUTINE WRITES A FILEHARK 

* SEE CALLING SEQUENCE BELOW. 



***************************************************** 

SUBROUTINE: NOHOT 

THIS SUBROUTINE WAITS FOR THE HAG TAPE TO 
STOP MOVING. 



CALLING sequence: BAL R5. BAKSP 

BAL RS.FLHK 

BAL R5. NOHOT 
R3=DEVICE ADDRESS REGISTER 
R5=RETURN REGISTER 

WORK REGISTERS: 

R4=DEVICE STATUS REGISTER 



******************************************************* 

BAKSP OC R3,BKSP OUTPUT BACKSPACE 

BS NOHOT BRANCH TO NOHOTION 

FLHK OC R3.FILHRK OUTPUT FILE«ARK 

NOHOT SSR R3,R4 SENSE STATUS ON HAG TAPE 

THI R4iTEST TEST FOR NO HOTION 

BZS NOHOT SENSE AGAIN 

BR R5 RETURN 

******************************************************* 

* SUBROUTINE: WRITE 

* THIS SUBROUTINE WRITES ONE BLOCK OF DATA TO THE 

* HAG TAPE. 

* SEE CALLING SEQUENCE BELOW 

* SUBROUTINE READ 

* THIS SUBROUTINE READS A BLOCK OF DATA FROM THE 

* HAG TAPE. 
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HA600970 
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HA601020 

HAGOlOiO 
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HAGOlOeO 

nAG01070 

HA601080 

HAG01090 

HAGOllOO 

HAGOlllO 
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00A6R 


9891 




OOASrt 
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9E38 




OOACR 


9E9A 




COAER 


9D94 




OOBOR 


2081 




00B2R 


DE90 


013ER 


00B6R 


999B 




OOBSR 


DE90 


013ER 


OOBCR 


9D3t 




OOBER 


CJ^O 


OOCO 


00C2R 


t230 


00D2R 


00C6R 


05B2 




00C8R 
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0OD2R 
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4150 
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C570 0005 
4330 00F2R 
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134 
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147 
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149 
150 
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157 
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159 
160 
161 
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164 
165 
166 



CALLING sequence: BAL R12, WRITE 

EAL R12.READ 

R1=START OF BUFFER 
R2=EN0 OF BUFFER 
R3=DEV1CE ADDRESS REIGSTER 
R9=SELCH ADDRESS REGISTER 
R12=RETURN REGISTER 

WORK REGISTERS: 



R4=STATUS REGISTER 

* R5=N0HOTION RETURN REGISTER 

* R7=RETRY COUNT 

* R8=C0HMAND REGISTER 

* R10=SELCH COHHAND REGISTER 

* R11=U0KK REGISTER 
******************************************************* 



WRITE 



READ 



RETRY 
SENSEl 



LB 

LB 

NHI 

NHI 

OHR 

BS 

LB 

LB 

NHI 

NHI 

OHR 

XHR 

SSR 

BTBS 

00 

WHR 

WHR 

OCR 

OCR 

SSR 

BTBS 

OC 

RHR 

OC 

SSR 

THI 

BNZ 

CLHR 

BNE 

BAL 

BR 



RS.WRTCHD 

RIO.SELWRT 

RIO.X'FC 

R6.X«03« 

R10tR6 

RETRY 

RS.RDCHD 

RlO^SELRD 

RlOiX'FC 

R6.X'03' 

RIO1R6 

R7,R7 

R3.R4 

DU+eSY. SENSEl 

R9.ST0P 

R9,R1 

R9,R2 

R3tR8 

R9,R10 

K9,R4 

BSY.l 

R9,ST0P 

R9,R11 

R9.ST0P 

R3.R4 

R4,TERn 

ERROR 

RII1R2 

ERROR 

R5.N0H0T 

R12 



LOAD WRITE COHHArjO 

LOAD SELCH WRITE 

BIT 0-5 OF COHHAND 

BITS 6-7 OF COHHAND 

COHPOSE SELCH COMMAND 

BRANCH TO RETRY 

LOAD READ COHHAND 

LOAD SELCH READ 

BITS 0-5 OF COMMAND 

BITS 6-7 OF COHHAND 

COHPOSE SELCH COHHAND 

ZERO OUT COUNT 

SENSE STATUS ON HAG TAPE 

TEST FOR BUSY+DEVICE UNAVAILABLE 

STOP SELCH 

WRITE START OF BUFFER TO SELCH 

WRITE END OF BUFFER TO SELCH 

OUTPUT COHHAND TO HT 

OUTPUT COHHAND TO SELCH 

SENSE STATUS ON SElCH 

TEST FOR BUSY 

STOP THE SELCH 

READ FINAL ADR. FROM SELCH 

STOP THE SELCH 

SENSE STATUS ON THE HAG TAPE 

TEST FOR GOOD TERMINATION 

BRANCH TO TRY AGAIN 

TEST END OF BUFFER 

WAIT FOR TAPE TO STOP 
RETURN 



* 

* THIS ROUTINE ABORTS THE PROGRAM ON NON-RECOVERABLE STATUS ERRORS 

* AND TRIES 5 TIHES TO RECOVER ON DATA TRANSFER STATUS ERRORS 

* BEFORE TERMINATING. 
* 

ERROR CLHI R7.5 TEST FOR 5 TRIES 

BE ERRORl BRANCH TO ERRORl 



HAGO112O 
MAG01130 
HAG01140 
HAG01150 
nAG01160 
nAG0ll70 
HAG01180 
HAG01190 
HAG01200 
MAG01210 
HAG01220 
MAG01230 
HAG01240 
HAG01250 
HAG01260 
MAG01270 
MAG01280 
HAG01290 
HAG01300 
HAG01310 
HAG01320 
HAG01330 
HAG01340 
HAG01350 
HAG01360 
HA6O137O 
HAG01380 
HAG01390 
HAG01400 
HAG01410 
HAG01420 
HAG01430 
nAG01440 
nAG01450 
HAG01460 
MAG01470 
HAG01480 
MAG01490 
HAG01500 
HAGOISIO 
HAG01520 
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HAG01610 
MAG01620 
HAG01630 
HAG01640 
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nA60167Q 



D 
H 



o 
n- 

c 



16 BIT EXTENDED SELCH (HAG TAPE UITH SENSE STATUS) 



PAGE 



Ci 



<D 

to 

o 

o 
o 



OODAR 


<tl50 


006CR 


ODDER 


9D34 




OOEOR 


C340 


OOCO 


OOE<tR 


»t330 


00F2R 


00E8R 


4150 


0062R 


OQECR 


2671 




OOEER 


4300 


D09ER 


00F2R 


C200 


0130R 



O0F8R 



00F8R 


0123 


OOFAR 


4567 


OFCt^ 


e9AB 


OOFER 


CDEF 


OlOOR 


0123 


0102ft 


45*7 


OlOHR 


89AB 


OIO&R 


COEF 


0108R 


0123 


OlOAR 


4567 


01 OCR 


e9AB 


OlOER 


CDEF 


OllOR 


0123 


0112K 


4567 


0114R 


89AB 


0116R 


CDEF 


0116R 


0123 


OllAR 


4567 


OllCR 


89AB 


OllER 


CDEF 


0120R 


0123 


0122R 


4567 


Ol2'+R 


89AD 


0126R 


CDEF 


012 BR 


0123 


012AR 


4567 


012CR 


e9AG 


D12ER 


CDEF 




0000 012FR 


0130« 


8000 


0132R 


00F2R 


0134R 


8000 


0136R 


005ER 


0138R 


OOFO 


013AR 


0085 
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lu 
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11 
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BAL 


R5.N0n0T 




168 




SSR 


R3,R4 




169 




THI 


R4,TERM 




170 




BZ 


ERRORl 




171 




BAL 


R5.BAKSF 




172 




AIS 


R7,l 




173 




B 


SENSE! 




174+ 
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175 


ERRORl 


LPS« 


ERR0R2 




176 


* 








177 


* BUFFER 






178 
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179 




ALIGN 
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180 
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181 


BUFSRT 


OC 


X'0l23'. 


X'4567' 


182 




DC 


X»69A8», 


X'COEF* 
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DC 


X'0123« 


X'4567« 
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X'CDEF* 


185 




DC 


X«0123' 


X'4567' 


186 




DC 


X • 89AB • 


X'CDEF' 


187 




DC 


X'0123» 


,X'4567« 


188 




DC 


X«89AB« 


.X'CDEF* 


189 




DC 


X'0123" 


.X"4567' 


190 




DC 


X'89ftB' 


.X'COEF' 


191 




DC 


X«0123' 


.X'4567' 


192 




DC 


X'a9AB« 


.X'CDEF' 


193 




DC 


X'0123« 


,X'4567' 


194 




DC 
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BUFEND 


EQU 


*-l 




196 


ERR0R2 


DC 


X»8000» 


.A(E«R0R1) 


197 


END 


DC 


X«8000» 
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OC 


A(ENDl) 




199 


SELCH 


DC 


X'FO* 




200 


HTADR 


DC 


X'85' 




201 


SELRD 


DB 


X'30' 




202 


SELWRT 


DB 


X»10» 




203 


STOP 


DB 


X'08' 




204 


RESET 


DB 


X'EO' 




205 


FILHRK 


DB 


X'30' 




206 


BKSP 


DB 


XMl' 




207 


REWIND 


DB 


X»38» 





STOP MOTION OF TAPE 
SENSE STATUS ON HAG TAPE 
TEST FOR GOOD TERMINATION 
BRANCH TO ERRORl 
BACKSPACE ROUTINE 
ADD ONE TO COUNT 
BRANCH TO SENSEl 



ALIGN START OF BUFFER 
ON HALFWORD BOUNDARY 



SELECTOR CHANNEL ADDRESS 
HAG TAPE ADDRESS 
SELCH READ COHHAND 
SELCH WRITE COHHAND 
SELCH STOP COKMAND 
RESET COHHAND 
FlLEHARK COHHAND 
BACKSPACE COHHAND 
REWIND COMMAND 



HAG016aO 
nAG01690 
MAG01700 
nAG0l7l0 
HAG01720 
HAG01730 
HAG01740 
HAG01750 
MA601760 
HAG01770 
HAG01780 
HAG01790 
HAeoi800 
nAG01810 
HAG01820 
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HAG02030 




MAS02040 




MAG02050 




HAG02060 




HAG02070 




HAG020a0 
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O OmSR 23 208 WRTCHD DB X»22' WRITE COHHAND FOR HAG TAPE HAG02090 

° Ol't'lR 21 209 RDCHD DB X'21' READ COMHAND FOR HAG TAPE HAG02100 

nitSR 01 210 HEHSEG DB X'Ol* HEHORY SEGMENT 1 HAGOSllO 

\ QlitfeR 211 END HAG02120 
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16 BIT EXTEMDED SELCH (MAG TAPE WITH SENSE STATUS) 
NO ERRORS SQUEZ PASSES 
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APPENDIX 2 
16 BIT EXTENDED SELCH (MAG TAPE & EXT INTERRUPTS) 



( START j 



SET UP LOW 

CORE WITH THE 

INTERRUPT 

HANDLER IN 

X'46' 



LOAD MAG 
TAPE AND 

SELCH 
ADDRESS 



STOP SELCH 



YES 




LOAD START 
AND END OF 
BUFFER AND 
SEGMENT NO. 




YEy \ 
•{ BAL FILEMARK I 

^- 1 ^ 

/bAL BACKSPACE J 



C BACKSPACE j C FILEMARK ) 




OUTPUT A 
BACKSPACE 



( BAL WRITE J 



f BAL BACKSPACE j 



LOAD START 
AND END OF 
BUFFER AND 
SEGMENT NO. 



( BAL READ j 



f BAL BACKSPACE J 



f BAL WRITE j 



LOAD START 
AND END OF 
BUFFER AND 

SEGMENT NO. 



(BAL BACKSPACE J 



f BAL READ J 



PLACE 
PROCESSOR 

IN 
WAIT STATE 



Cj!lD 



OUTPUT A 
FILEMARK 



SENSE 
STATUS ON 
MAG TAPE 



NO 



"VNOMOTION ^ 



C 



YES 



RETURN 
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APPEUDIX 2 (Continued) 
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WRITE 




READ 
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COUNT 
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STATUS ON 
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YES^/ DU OR \. 
' < BUSY ? > 



f INTERRUPT ) 



STOP SELCH 



READ FINAL 

ADDRESS 

FROM 

SELCH 




f BAL NOMOTIOnJ 



I 



STOP SELCH 

AND SENSE 

STATUS 



SENSE 
STATUS ON 
MAG TAPE 
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16 BIT EXTENDED SELCH (HAG TAPE 8 EXT INTERRUPTS! 



PAGE 



PROG= ESELHE 
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THIS PROGRAM USES THE 16 BIT EXTENDED SELCH i EXTERNAL 

INTERRUPTS TO: 

(1» WRITE A BUFFER FROM MEMORY SEGMENT ZERO (0) 

TO THE HAG TAPE. 

(2) READ FROM THE HAG TAPE TO A BUFFER IN MEMORY 
SEGMENT ONE (1). 

(3) WRITE THE DATA BACK TO THE MAG TAPE. 

(4) READ THE DATA FROM THE MAG TAPE BACK TO 
THE ORIGINAL BUFFER IN MEMORY SEGMENT ZERO (0). 



16-BIT PROCESSORS 



* 

* 

Rl 

DU 

R2 

R3 

R4 

R5 

R6 

R7 

BSY 

R8 

R9 

RIO 

Rll 

R12 

R13 

R14 

R15 

TEST 

BOT 

TtRH 



REGISTER ASSIGNMENTS: 



DUTEST 



WRT 



EQU 

EQU 

EQU 

EQU 

EOU 

EQU 

EQU 

EQU 

EUU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

XHR 

STH 

LHI 

STH 

LH 

LH 

OC 

DC 

SSR 

BTC 

THI 

BZS 

BAL 

6AL 

LHI 



1 

1 

2 

3 

4 

5 

6 

7 

8 

8 

9 

10 

11 

12 

13 

14 

15 

X'lO' 

X«20' 

X'CO' 

R15,R15 

R15.X'44' 

RlStHTINT 

R15.X*46' 

R3,MTADR 

R9, SELCH 

R9.ST0P 

R3, RESET 

R3.R4 

OU, DUTEST 

R4,B0T 

WRT 

R5.FLHK 

RSiBAKSP 

Rl.BUFSRT 



START OF BUFFER REGISTER 

DEVICE UNAVAILABLE 

END OF BUFFER REGISTER 

DEVICE ADDRESS REGISTER 

STATUS 

RETURN REGISTER 

HOST SIG 2 BITS OF HEMHORY ADDRESS 

COUNTER 

BUSY 

COKHANO BYTE STORE 

SELCH ADDRESS REGISTER 

SELCH COMMAND HOLD REGISTER 

WORK REGISTER 

RETURN REGISTER 

INTERRUPT DEVICE REGISTER 

INTERRUPT STATUS REGISTER 

WORK REGISTER 

TEST=NOMOTION BIT 

TEST FOR BOT 

TERMINATION STATUS=X'CO' 

ZERO OUT REGISTER 15 

ZERO OUT NEW PSW 

LOAD INTERRUPT HANDLER 

STORE INTERRUPT HANDLER IN NEW LOC 

LOAD HAG TAPE ADDRESS 

LOAD SELCH ADDRESS 

STOP SELCH 

OUTPUT RESET TO HAG TAPE 

SENSE STATUS ON MAG TAPE 

IS MAG TAPE UNAVAILABLE 

TEST FOR BOT 

BRANCH TO WRITE 

FILEMARK ROUTINE 

BACKSPACE ROUTINE 

LOAD START OF BUFFER 



HAG00020 

MAGOOOSO 

HAG0004U 

HAG00050 

MAG00060 

HAG00070 

MAGOOOaO 

HAG00090 

HAGOOIOO 

HAGOOllO 

HAG00120 

HA600130 

MAG00140 

MAG00150 

MAG00160 

MAG00170 

MAG00180 

HAG00190 

HAG00200 

nA600210 

HAG00220 

HAG00230 

MAG00240 

MAG00250 

MAG00260 

MAG00270 

MAG00280 

MAG00290 

HAG00300 

HAG00310 

MAG00320 

HAG00330 

HAG00340 

MAG00350 

MAG00360 

MAG00370 

HAGOOsaO 

MAG00390 

MAG00400 

MAG00410 

nAG00420 

HAG00430 

HAG00440 

MAG00450 

MAG00460 

MAG00470 

HAG00480 

MAG00490 

MAG00500 

HAG00510 

nAG00520 

MAG00530 

MAG00540 

HAG00550 
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16 BIT EXTENDED SELCH (HAG TAPE & EXT INTERRUPTS} 



PAGE 



I 



0036R 


C820 


0137R 


003AR 


07&6 




003CR 


tico 


OOStR 


OOtOR 


1*150 


0070R 


004'JR 


0711 




OC^fcR 


C820 


0037 


OQitAR 


D360 


0151R 


OOtER 


tlCO 


009AR 


0052R 


1H50 


0Q70R 


0056R 


<HCO 


ooatR 


005AR 


ceio 


OlOOR 


005ER 


C820 


0137k 


0062R 


0766 




OOfetK 


mso 


0070R 


0068R 


41C0 


009AR 


006CR 


C200 


013CR 



0070R 


DE30 


OltDR 


007tR 


2303 




0076R 


OE30 


OIHCR 


007AR 


9D3'* 




U07CR 


C3t0 


0010 


0080R 


2233 




0082R 


0305 





55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
76 
79 
80 
81 
82 
83 

at 

85 

86 

87 

88 

89 

90 

91 

92 

93 

9<* 

95 

96 

97 

98 

99 

100 

101 

102 

103 

lot 

105 
106 
107 
108 
109 
110 



LHI R2.BUFEND 

XHR R6,R6 

BAL R12, WRITE 

BAL R5tBAKSP 

XHR Rl.Rl 

LHI R2.BUFEND-BUFSRT 

LB R6,«EHSEG 

BAL R12,REA0 

BAL R5.BAKSP 

BAL R12. WRITE 

LHI Rl.BUFSRT 

LHI R2,BUFEND 

XHR R6.R6 

BAL R5.BAKSP 

BAL R12.READ 



LOAD END OF BUFFER 

LOAD 2 HOST SIG BITS OF HEH 10) 

WRITE TO DEVICE 

BACKSPACE 

LOAD START OF BUFFER (01 

LOAD END OF BUFFER 

LOAD 2 10ST SIG BITS OF HEH 

READ FROM DEVICE 

BACKSPACE 
WRITE TO DEVICE 

LOAD TART OF BUFFER 

LOAD END OF BUFFER 

LOAD 2 HOST SIG 'JITS OF ADR 

BACKSPACE 

READ FROM DEVICE 



ENDl LPSW END 
******************************************************* 

* SUBROUTINE: BAKSP 

* THIS SUBROUTINE BACKSPACES ONE RECORD. 

* SEE CALLING SEQUENCE BELOW. 
« 

« SUBROUTINE: FLHK 

* THIS SUBROUTINE WRITES A FILEHARK 

* SEE CALLING SEQUENCE BELOW. 
* 

« 

* 

« subroutine: nomot 



THIS SUBROUTINE WAITS FOR THE MAG TAPE TO 
STOP MOVING. 

CALLING sequence: BAL R5. BAKSP 

BAL R5.FLHK 

BAL R5iN0f10T 
R3=0EVICE ADDRESS REGISTER 
R5=RETURN REGISTER 

WORK REGISTERS: 

Ri»=OEVICE STATUS REGISTER 



******************************************************* 

BAKSP OC R3.BKSP OUTPUT A BACKSPACE 

BS NOHOT BRANCH TO NOHOTION 

FLHK OC R3.FILMRK OUTPUT A FILEHARK 

NOHOT SSR R3.R<t SENSE STATUS 

THI Rt.TEST TEST FOR NO MOTION 

BZS NOHOT SENSE AGAIN 

BR R5 RETURN 

******************************************************* 



MAG00560 

HAG00570 

MAG00580 

HAG00590 

HAG00600 

HAG00610 

MAG00620 

MA600630 

HAG00640 

HAG00650 

HAG00660 

nAG00670 

HAG00680 

nAG00690 

MA600700 

HAG00710 

nAG00720 

nA600730 

HA600740 

HAG00750 

nAG00760 

MAG00770 

nAG00780 

HAG00790 

MA600800 

MAG00810 

HAG00820 

NAGQ0830 

MAGOOSHO 

nAG00850 

HA600a60 

HAG00870 

HAGOOSeO 

HAG00890 

MAG00900 

MAG00910 

HAG00920 

HAG00930 

HAG009fO 

MAG00950 

HAG00960 

MAG00970 

HAG00980 

MA600990 

HAGOlOOO 

MAGOIOIO 

KAG01020 

MAG01030 

HAGOlOtO 

HAGOIOSO 

HAG01060 

MAG01070 

FlAGOlOaO 

MAG01090 

HAGOllOO 

HAGOlllO 
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16 BIT EXTENDED SELCH (HAG TAPE S EXT INTERRUPTS) 



PAGE 



I 



ooatR 


D380 


OlfFR 


ooeaR 


D3A0 


01t9R 


008CR 


CtAO 


OOFC 


0090R 


C460 


0003 


009tR 


0&A6 




0096R 


4300 


OOACR 


009AR 


D380 


0150R 


009ER 


D3A0 


OltSR 


00fl2R 


C4A0 


OOFC 


O0A6R 


Ct&O 


0003 


DOAAft 


06A6 




OOACR 


0777 




OOAER 


gos"* 




OOBOR 


2091 




UCIB2R 


DE90 


uIhAR 


00B6K 


9891 




00B8R 


9892 




OOBAR 


9E38 




OOBCR 


9E9A 




OOBER 


C200 


OlttR 


0OC?R 


9FDE 




OOCtR 


OE90 


OmAR 


00C8R 


999B 




OOCAri 


OE90 


014AR 


OQCER 


303H 




coaoR 


CJ40 


OOCO 



111 

112 
113 
114 
115 
life 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 



* subroutine: write 

* this subroutine writes one block of data to the 

* MAG TAPE, 

* SEE CALLING SEQUENCE BELOW 
* 

* SUBROUTINE READ 

* THIS SUBROUTINE READS A BLOCK OF DATA FROM THE 
HAG TAPE. 



CALLING sequence: 



BAL R12. WRITE 
BAL R12.READ 



R1=START OF BUFFER 
R2=END OF BUFFER 
R3=DEVICE ADDRESS REIGSTER 
R9=SELCH ADDRESS REGISTER 
R12=RETURN REGISTER 

WORK registers: 



R4=STATUS register 
R5=N0H0TI0N RETURN REGISTER 
R7=RETRY COUNT 

* R8=C0nMAND REGISTER 

* R10=SELCH COHHAND REGISTER 

* Rll=WORK REGISTER 

* R13=INTERRUPT DEVICE REGISTER 
» R14=INTERRUPT STATUS REGISTER 
^^ii*mm********* **************************************** 



WRITE 



« 
READ 



RETRY 
SENSEl 



WAITl 
MTINT 



LB 

LB 

NHI 

NHI 

OHR 

B 

LB 

LB 

NHI 

NHI 

OHR 

XHR 

SSK 

BTBS 

OC 

WHR 

UHR 

OCR 

OCR 

LPSW 

AIR 

OC 

HHR 

OC 

SSR 

THI 



RS.WRTCHD 

RIO.SELWRT 

RIO.X'FC 

R6.X'03' 

RIO1R6 

RETRY 

R8.RDCP1D 

RIO.SELRD 

RIO.X'FC 

R6,X«03' 

R10.R6 

R7»R7 

R3.R4 

DU+BSYiSENSEl 

R9,ST0P 

R9,R1 

R9.R2 

R3«R8 

R9.R10 

WAIT 

R13.R14 

R9.ST0P 

R9iRll 

R9.ST0P 

R3tK4 

R4,TERH 



LOAD WRITE COMMAND 
LOAD SELCH WRITE 
BITS 0-5 OF COMMAND 
BITS 6-7 OF COMMAND 
COMPOSE SELCH COMMAND 
BRANCH TO RETRY 

LOAD READ COMMAND 

LOAD SELCH READ 

BITS 0-5 OF COMMAND 

BITS 6-7 OF COMMAND 

COMPOSE SELCH COMMAND 

ZERO OUT COUNT 

SENSE STATUS 

TEST FOR BUSY+DEVICE UNAVAILABLE 

STOP SELCH 

WRITE START OF BUFFER TO SELCH 

WRITE END OF BUFFER TO SELCH 

OUTPUT COMMAND TO MT 

OUTPUT COMMAND TO SELCH 



STOP THE SELCH 

READ FINAL ADR. FROM SELCH 

STOP THE SELCH 

SENSE STATUS OF HAG TAPE 

TEST FOR GOOD TERMINATION 



MAG01120 
HAG01130 
MAG01140 
MAG01150 
HAG01160 
HAG01170 
HAG01180 
MAG01190 
MAG01200 
MAG01210 
HAGO122O 
MAG01230 
MAG01240 
MA601250 
MAG01260 
MA60l^70 
MAG01280 
MAG01290 
MAG01300 
MAG01310 
HAG01320 
MA601330 
nAG01340 
MAG01350 
MAG01360 
HAG01370 
MAGOlseO 
nAG01390 
nAG01400 
MAG01410 
nAG01420 
HAG01430 
MAG01440 
MA601450 
MAG01460 
nAG01470 
nAG0l460 
MAG01490 
HAGOISOO 
MAG01510 
HAG01520 
HAG01530 
HAG01540 
MAG01550 
HA60156Q 
HAG01570 
HAG01580 
HAG01590 
MAG01600 
MAGOlfelO 
nA601620 
MAG01630 
MAG01fc40 
MAG01650 
MAG01660 
MAG01670 
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16 BIT EXTENDED SELCH (HAG TAPE S EXT INTERRUPTS) 



PAGE 



00D4R 


t230 


Q0E4K 


00D8R 


05B2 




OODAR 


•taso 


OOEtR 


ODDER 


"USD 


007AR 


00E2R 


030C 





NJ 
I 

CI 



to 

M 
O 



O 
O 

VD 
\ 



OOEtR 


C570 


0005 


00E8R 


4330 


OOFAR 


OOECR 


mso 


007AR 


OOFOR 


1150 


0070R 


OOFtR 


2671 




OOFfeR 


tsoo 


OOAER 


OOFAR 


C200 


oisaR 


OlOOR 






OlOOK 


0123 




0102R 


t567 




OlOtK 


89AB 




0106R 


CDEF 




0108R 


012J 




OlOAR 


4567 




OlOCR 


89AB 




OlOER 


CDEF 




OllOR 


0123 




0112R 


4567 




OlltH 


89A8 




Oll&R 


CDEF 




Ollftft 


0123 




OllAR 


4567 




OIXCR 


69AB 




OllER 


COEF 




0120R 


0123 




0122R 


4567 




012frt 


89AB 




0126R 


CDEF 




0128R 


0123 




012AR 


4567 




012CK 


89AB 




012ER 


CDEF 




0130R 


0123 




0132H 


4567 




0131R 


89AB 




0136R 


CDEF 






0000 


0137R 


0138R 


8000 




013AR 


OOFAR 


013CR 


8000 




013ER 


006CR 


01'^0R 


OOFO 




01t2R 


QOBb 




OlttR 


COOO 




omtR 


OOBER 



167 




BNZ 


ERROR 


166 




CLHR 


R11.R2 


169 




BNE 


ERROR 


170 




BAL 


R5.N0H0T 


171 




BR 


R12 


172 


* 






173 


• THIS 


ROUTINE ABORTS THE PROGR/ 


174 


* AND 


TRIES 5 


TIMES TO RECOVER ( 


175 


* BEFORE TERKINATING. 


176 


* 






177 


ERROR 


CLHI 


R7i5 


178 




BE 


ERRORl 


179 




BAL 


RS.NOHOT 


180 




BAL 


R5.BAKSP 


181 




AIS 


K7,l 


182 




B 


SENSEl 


183 


ERRORl 


LPSU 


ERR0R2 


184 




ALIGN 


4 


185 


* 






186 


BUFSRT 


DC 


X'0123',X«4567' 


187 




DC 


X'89AB',X'CDEF' 


188 




DC 


X"0123»,X'4567» 


189 




DC 


X'89AB'.X'CDEF' 


190 




DC 


X'Q123'.X'4567' 


191 




DC 


X«89AB'.X'CDEF' 


192 




DC 


X'0123«,X*4567' 


193 




DC 


X'89AB«,X»CDEF' 


194 




DC 


X'0123>,X'4567' 


195 




DC 


X'89AB«,X«CDEF' 


196 




DC 


X>0123'tX'4567« 


197 




DC 


X'89AB'.X'C0EF' 


198 




DC 


X'0123',X'4567' 


199 




DC 


X«89AB«.X'C0EF' 


200 


BUFEND 


EQU 


*-l 


201 


ERR0R2 


DC 


X'8000' tA(ERRORl) 


202 


END 


DC 


X»8000' 


203 




DC 


A(ENDl) 


204 


SELCH 


DC 


X'FO* 


205 


HTADR 


DC 


X'85' 


206 


WAIT 


DC 


X'COOO' 


207 




DC 


WAITl 



BRANCH TO TRY AGAIN. 
TEST FOR END OF BUFFER 

WAIT FOR TAPE TO STOP 
RETURN 



TEST FOR 5 TRIES 
BRANCH TO ERRORl 
WAIT FOR TAPE TO STOP 
OUTPUT A BACKSPACE 
ADO ONE TO COUNT 
BRANCH TO SENSEl 

ALIGN START OF BUFFER 
ON HALFUORD BOUNDARY 



SELECTOR CHANNEL ADDRESS 

HAG TAPE ADDRESS 

PUT PROCESSOR IN WAIT STATE 

WITH EXTERNAL INTERRUPTS ENABLED 



nAG01680 
nAG01690 
«AG01700 
MAG01710 
nAG01720 
HAG01730 
nAG01740 
nAG01750 
MAG01760 
HAG01770 
MAG017aO 
f1AG01790 
MAG01600 
HAGOiaiO 
HAG01820 
nAGQ1830 
nAG01840 
HAGOISSO 
nAG0l860 
HAG01870 

nA60ie80 

HAG01890 

nAG01900 

nA601910 

nAG0l92O 

f1AG01930 

NA601940 

nAG01950 

nAG01960 

HAG01970 

nAG01980 

nAG01990 

HAG02000 

nAG02010 
nA602020 

nAG02030 
nAG02040 
MAG02050 
HAG02060 
nAG02070 
HAG02080 
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16 BIT EXTENDED SELCH (HAG TAPE S EXT INTERRUPTS) 



PAGE 



oitaR 


30 


01f9R 


10 


OltAR 


08 


014BR 


EO 


omcR 


30 


Ol'tDR 


11 


01'^ER 


38 


OlfFR 


22 


0150R 


21 


0151R 


01 


0152R 





203 


SELRD 


08 


X«30' 


209 


SELURT 


DB 


X'lO' 


210 


STOP 


DB 


X'08' 


211 


RESET 


03 


X'EO* 


212 


FILHRK 


OB 


X'30' 


213 


BKSP 


OB 


X'll* 


2m 


REklIND 


OB 


X'38' 


215 


WRTCMD 


OB 


X'22' 


216 


RDCHO 


03 


X«21» 


217 


MEMSEG 


DB 


X'Ol' 


218 




ENO 





SELCH READ COHMANO 

SELCH WRITE COHHAND 

selch stop COKHANO 

RESET COMMAND 

FILEMARK COPIMAND 

BACKSPACE COMMAND 

REWIND C0M?1A[\lD 

WRITE COMMAND FOR HAG TAPE 

READ COMMAND FOR HAG TAPE 

MEMORY SEGMENT 1 



MA602090 
HAG02100 
HAG02110 
nA602120 
MAS02130 
nAG021<fO 
MAG02150 
MA602160 
HAG02170 
MAG02180 
MA602190 
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16 BIT EXTENDED SELCH (HAG TAPE & EXT INTERRUPTS) 



PAGE 



I 

03 



to 

I 
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50 
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vc 



NO ERRORS 


SQUEZ Pt 


CAL Ot-01 




ABSTOP 


0000 


ADC 


0002 


BAKSP 


0070R 


aKSP 


OliiDR 


BOT 


0020 


6SY 


0003 


BuFEND 


0137R 


HUFSRT 


OlOOR 


DU 


0001 


DUTEST 


OOIAR 


E^D 


013CR 


FNDl 


006CR 


ERROR 


OOEUR 


ERROR! 


OOFAR 


ERR0R2 


013SR 


FILMRK 


omcR 


FLHK 


0076R 


IrtPTOP 


0152R 


LAOC 


0001 


HEMSEG 


0151R 


MTAOH 


0142R 


MTINT 


00C2R 


NOnOT 


007AR 


PURETOP 


OOOOR 


Kl 


0001 


RIO 


OOOA 


Rll 


OOOB 


R12 


OOOC 


R13 


0000 


«m 


OOOE 


R15 


OOOF 


R2 


0002 


R3 


0003 


m 


ooot 


.^5 


0005 


R6 


0006 


R7 


0007 


R8 


0008 


RS 


0009 


RDCHD 


0150R 


READ 


009AR 


RESET 


OltBR 


RETRY 


OOACR 


REWIND 


OltER 


SlLCH 


OlfOR 


SELRD 


Ol'tflR 


SELWRT 


om9R 


SENSEl 


OOAER 


STOP 


OlifAR 


TERM 


OOCO 


TEST 


0010 


WAIT 


OlftR 



53 

103 

50 

15t 

55 

5f 

t9 

f9 

74 

203 

167 

178 

183 

105 

52 



62 

•♦4 

1*2 

104 

54 

141 

163 

57 

161 

161 

40 

55 

44 

48 

52 

56 

152 

140 

45 

147 

63 

47 

145 

45 
148 
141 
154 

46 
166 
107 
160 



59 65 71 180 



61 

61 
154 



169 
201 



40 
61 
47 
50 
53 
56 
152 
147 
46 

72 



182 
155 



69 
68 



108 170 

60 60 

142 144 
168 

63 66 



41 

69 

48 

106 

59 

62 

177 

158 

155 



162 



179 

68 
148 

72 



42 
157 
103 
107 
65 
70 
IBl 



156 
149 

171 



43 

168 

105 

153 

71 

70 



151 



159 



156 157 



106 
165 
109 
143 



159 



153 
166 
170 
144 



158 

179 
150 



162 163 



165 



180 
151 
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16 BIT EXTENDED SELCH 



APPENDIX 3 
(DISC WITH SENSE STATUS 



& EXT INT) 



f BAL RETN, 
I SKSR 


:> 


i 


SET SEGMENT 
MO. 


i 


/" BAL RETN, ^ 
[ WRITS 1 


i 


SET START 
AND END OF 
BUFFER AND 
SEGMENT NO. 


\ 


f BAL RETN, ^ 
I READS ) 


\ 


/" BAL RETN, >- 
( WRITS 1 


\ 


SET START 
AND END OF 
BUFFER AND 
SEGMENT NO. 


\ 


f BAL RETN, 
I READS 


) 


1 


SET START AND 

END OF BUFFER 

AND SEGMENT 

NO 


i 


f BAL RETN, ^ 
I WRITSX J 


1 


SET START AND 

END OF BUFFER 

AND SEGMENT 

NO. 


* 


r BAL RETN, 
^ READSX 


) 


1 


r BAL RETN, 
\^ WRITSX 


) 


1 


SET START AND 

END OF BUFFER 

AND SEGMENT 

NO. 


1 


r BAL RETN, 
y^ READSX 


) 


i 


r LPSN ENDO ] 



SENSE STATUS 
SEEK OPERATION 





EXIT 



C "" ) 



29-620 kOO 9/77 



A3-1 



APPEUDIX 3 (Continued) 



f WRITS J f READS j 



LOAD WRITE 

COMMANDS AND 

SEGMENT NO. 



LOAD READ 

COMMANDS AND 

SEGMENT NO. 



BRANCH 
TO RWCOM 



LOAD 

SELCH 

ADDRESS 



STOP 
SELCH 




WRITE FIRST 

AND LAST 

ADDRESSES 

OF BUFFER 

TO SELCH 



READ 

'TERMINATION 

ADDRESS 

OF SELCH 



f BALWDFT1 j 



COMPARE 

TERMINATION 

WITH LAST 

ADDRESS 



START 
CONTROLLER 



START 
SELCH 



© 
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APPENDIX 3 (Continued) 



r WRITSX J ( READSX j 



LOAD WRITE 

COMMANQS AND 

SEGMENT NO. 



LOAD READ 

COMMANDS AND 

SEGMENT NO. 





LOAD 

TERMINATION 

ADDRESS 



BRANCH 
TO RWC0M2 



PUT 

PROCESSOR 

IN WAIT 

STATE 



LOAD 

SELCH 

ADDRESS 



COMPARE 

TERMINATION 

AND ENDING 

ADDRESSES 



ACKNOWLEDGE 
INTERRUPT 



STOP 
SELCH 



STORE 

INTERRUPT 

HANDLER 

IN MEMORY 



COMPARE 
CONTROLLER 
ADDRESS WITH 
INTERRUPTING 

ADDRESS 




NO 



SENSE 

CONTROLLER 

STATUS 



WRITE BEGIN 

AND END 

ADDRESS 

OF BUFFER 

TO SELCH 



WRITE 

CYLINDER 

NUMBER 

TO FILE 




YES 



COMPARE! 

SELCH 

ADDRESS WITH 

INTERRUPTING 

ADDRESS 



RETURN 



WRITE 

HEADER TO 

CONTROLLER 



START 
CONTROLLER 
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PROG= rSELDI 



ASSEMBLED BY CAL 03-066RO<t-01 (16-BIT) 
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29 
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THE 



SCRAT 
CROSS 
TARGT 16 
WIDTH 120 
FIRST PART OF 



THIS PROGRAH PERFORMS WRITE AND READ 



OPERATIONS WITH THE SELCH USING SENSE STATUS LOOPS. 

THE SECOND PART OF THIS PROGRAM PERFORMS WRITE AND READ 
OPERATIONS WITH THE SELCH USING INTERRUPTS CONTROL. 

IN BOTH CASES. DATA IS TRANSFERRED FROM MEMORY SEGMENT 
ZERO (0) TO MEMORY SEGMENT ONE (1) AND BACK AGAIN. 



EQU 

Eau 

EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



* 

* 

RO 

Rl 

MEMSEG 

SLAD 

FUT 

WKO 

WKl 

WK2 

WK3 

TRACK 

STAT 

RETN2 

RETN 

R15 

DCAD 

SECT 

SLCHBSY 

CONTIDLE 

ADRINTLK EQU 

FLUNRECV EQU 

RSRWT EQU 

CNTUNREC EQU 

OVERRUN EQU 

NEWPSWST EQU 

NEWPSWLC EQU 
BAL 
XHR 
BAL 
XHR 
STH 
LHI 
STH 
LIS 
BAL 
BAL 
LHI 
STH 
LHI 
STH 
XHR 
BAL 
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1 

t 

5 

6 

7 

8 

9 

11 

13 

It 

15 

15 

10 

12 

8 

2 

X'lO* 

X»t3' 

8 

5 

X'80« 

X»tt' 

X't6' 

RETN.SKSR 

Rl.Rl 

RETN. WRITS 

R15.R15 

R15.SA 

R15.SAFA 

R15.FA 

MEMSEG. 1 

RETN. READS 

RETN, WRITS 

R15.BUFSRT 

R15.SA 

R15.BUFEND 

R15,FA 

Rl.Rl 

RETN. READS 



MEMORY SEGMENT NO. 
SELCH ADDRESS 
FILE ADDRESS 
WORK REGISTER 
WORK REGISTER 1 
WORK REGISTER 2 
WORK REGISTER 3 

DEVICE STATUS 
RETURN REGISTER 2 
RETURN REGISTER 1 

DISC CONTROLLER ADDRESS 
DISC SECTOR NUMBER 
SELCH BUSY STATUS 
DISC CONTROLLER IDLE 
FILE ADOR INTLK STATUS 
WRTCHK+SEEKING+DISCNTRDY (FILE STAT) 
FILE READY TO SEEK. READ. OR WRITE 
EX+DATATRNSERERR (CONT STAT) 
CONTROLLER OVERRUN STATUS 
EXTERNAL INT, NEW PSW STAT 
EXTERNAL INT NEW PSW LOC. 

MEMORY SEGMENT 
WRITE TO DEVICE 

START ADR 
GET BUFFER SIZE 
FINAL ADR 
MEMORY SEGMENT 1 
READ FROM DEVICE 
WRITE TO DEVICE 
START AUR 

END ADR 

MEMORY SEGMENT 1 
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4230 


OICER 
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INTERRUPT CONTROL 



MEMORY MODULE 
URITE TO DEVICE 



XHR Rl.Rl 

BAL RETN.WRITSX 

XHR R15,R15 

STH R15.SA 

LHI R15.SAFA 

STH R15.FA 

LIS HEHSEG.l 

BAL RETN.READSX 

BAL RETN.WRITSX 

LHI R15.BUFSRT 

STH R15.SA 

LHI R15.BUFEND 

STH Rib. FA 

XHR Rl.Rl 

bal retn.readsx 
eop lpsu endo 

* subroutine: sense status seek 

* functioniperforms sense status seek operations 

* calling sequence: bal rein.sksr 

* INPUT 

* REGISTERS: TRACK= DESTREO CYLINDER NUMBER 

* FUT= FILE ADDRESS 

* SLAD= SELCH ADDRESS 
DCAD= DISC CONTROLLER ADDRESS 

IF LOCATION TRKDEN=0. A 2.5 MEGABYTE DRIVE 
IF LOCATION TRkDEN=1. A 10 MEGABYTE DRIVE 



START ADR 
GET BUFFER SIZE 
FINAL ADR 
MEMORY SEGMENT 1 
READ FROM DEVICE 
WRITE TO DEVICE 
START AADR 

END ADR 

MEMORY MODULE 
READ FROM DEVICE 



* 

* NOTE 

SKSR 



XHR 

BAL 

BAL 

OC 

BAL 

BR 



SECT, SECT 

RETN2.FRSSR 

RETN2.W0FT1 

FUT.SEEKC 

RETN2.FRSSR 

RETN 



IS ASSUMED 

IS ASSUMED 
REGISTER SECT IS DESTROYED 
FILE READY TO SEEK, READ, WRITE SEQ 
WRITE CYLINDER NUMBER TO FILE 
OUTPUT SEEK COMMAND (INPTS DISARMD) 
WAIT FOR SEEK COMPLETE W/ GOOD STAT 
RETURN TO USER 



* 

* 

♦SUBROUTINE: FILE READY TO SEEK, READ OR WRITE 

♦function: PERFORMS NECESSARY STATUS CHECK ON CONTROLLER AND FILE TO 

* INSURE CORRECT FILE OPERATION 

* CALLING SEQUENCE: BAL RFTN2,FRSSR 

* INPUT 

» REGISTERS: FUT= FILE ADDRESS 

* SLAD= SELCH ADDRESS 

* DCaD= CONTROLLER ADDRESS 
FRSSR LH DCAO.DISCONAO 



AT 
BY 



LH 

SSR DCAD.STAT 

BFC CONTIDLE, FRSSR 

LH FUT.FOT 

SSR FUT.STAT 

THI STAT.ADRINTLK 

UNZ FRSSR 

THI STAT.FLUNRECV 

BNZ ERRSTOP 
THIS POINT USER COULD ATTEMPT 

ISSUING A RESTORE COMMAND AND 



IF CONTROLLER NOT IDLE WAIT 

SENSE FILE STATUS 

TEST FILE STATUS FOR ADRINTLK=0 

ADR1NTLK=1 WAIT FOR IT TO GO TO ZERO 

UNRECOVERABLE FILE ERROR 

ABORT THE OPERATION 

TO CORRECT SEEK INCOMPLETE STATUS 

REPEATING THE DESIRED SEEK 



> 
t) 

D 
H 
X 



O 


rt 



16 BIT EXTENDED SELCH (DISC WITH SENSE STATUS X EXT INT) PAGE 
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FRSSRl 



THI 

BNZ 
BR 



STATtRSRWT 

FRSSRl 

RETN2 



FILE RSWRT=1 

IF YES WAIT FOR RSRUT: 

RETURN 



* subroutine: write CYLINDER NUMBER TO THE FILE 

* function: WRITE CYLINDER U TO THE DISC FILE 



CALLING SEQUENCE 

INPUT 

REGISTERS 



BAL RFTN2.WDFT1 



* 
* 

* note: 



WDFTl 



TRACK=OESIRED BYLINDER NUMBER 

FUT=FILE ADDRESS 

SLAD=SELCH ADDRESS 

DCAD=D1SC CONTROLLER ADDRESS 

R0=ZERO UPON ENTRY TO ROUTINE 
IF LOCATION TRKDEN=Ot A 2.5 MEGABYTE DRIVE IS ASSUMED 
IF LOCATION TRK0EN=1. A 10 MEGABYTE DRIVE IS ASSUMED 
CLH RO.TRKOEN 
BE WDFTIA 
CLHI 



UDFTO 
WDFTIA 

* 



BNL 

LH 

LH 

WO 

BS 

WD 

WDR 

BR 



TRACK. 256 

UDFTIA 

TRACK. TROCK 

FUT.FOT 

FUT.ZERO 

WDFTIA 

FUT.ONE 

FUT. TRACK 

RETN2 



TRACK DENSITY=0 

YES- ASSUME 2.5 DRIVE GO TO WDFTIA 

CYLINDER NUMBERS OR > 256 

YES- SET MSB IN CONTROLLER AT HDFTO 



IF THE DESIRED DRIVE IS A 10 MB TOP 
OR BOTTOM AND THE DESIRED SEEK IS TO 
A CYLINDER > 256 THEN A HALFwORD 
MUST BE WRITTEN TO THE DRIVE TO 
INSURE THAT THE CORRECT CYLINDER 
NUMBER IS WRITTEN TO THE FILE 
READ/WRITE (SENSE STATUS CONTROL) 
function: PERFORMS SENSE STATUS READ/WRITE OPERATION TO DISC 
CALLING SEQUENCE FOR READ: BAL RETN. READS 
CALLING SEQUENCE FOR WRITE: BAL RETN. WRITS 
INPUT 
REGISTERS: FUT=FILE ADDRESS 

DCADE= DISC CONTROLLER ADDRESS 
SLADE= SELCH ADDRESS 
TRACK=CYLINDER ADDRESS 
SECT= DESIRED SECTOR 
MEMORY locations: HEAD=0ESIRED HEAD 

SA= STARTING BUFFER ADDRESS 
FA= ENDING BUFFER ADDRESS 



* subroutine: 

* 
* 
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►0 
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rt 
(-■■ 

C 
CO 



« 
READS 



WRITS 



RWCOM 



LB 

LHI 

NHI 

OHR 

BS 

LB 

LHI 

NHI 

OHR 

LH 

OC 

WH 

WH 



WKl.RCHD 

WK2.X'30« 

M£f1SEG.X«03' 

WK2.MEMSEG 

RWCOM 

WKl.WCHD 

WK2.X'10« 

nEHSEG.X'03» 

WK2.MEHSEG 

SLAD.SELADl 

SLAD.STOP 

SLAD.SA 

SLAD.FA 



DISC READ COMMAND 
SELCH READ/60 COMMAND 
BITS 6,7 ONLY 
ADD MEMORY SEGMENT 

DISC WRITE COMMAND 

SELCH WRITE COMMAND 

BITS 6.7 ONLY 

ADD MEMORY SEGMENT. 

LOAD SELCH ADDRESS 

STOP SELCH. IDLE 

WRITE BEGINNING ADDRESS TO SELCH 

WRITE ENDING ADDRESS TO SELCH 
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BAL 

LH 

SLLS 

LHR 

OriR 

UOR 

OCR 

OCR 

SSR 

BTC 

OC 

SSR 

BFC 

BTC 

RH 

LH 

CLH 

BNE 

BR 

subroutine: 



DXTL 



DXTLl 



RETN2.WDFT1 

UK3<HEA0 

',>IK3«5 

RO.SECT 

R0.WK3 

ocad.ro 

DCAD.UKl 

SLAD«WK2 

SLAD.STAT 

SLCriBSY.OXTL 

SLAD.STOP 

DCAD.STAT 

CONTIDLE. DXTLl 

CNTUNREC.ERRSTOP 

SLADiSELAO 

WKOtSELAD 

WKOtFA 

ERRSTOP 



WRITE THE CYLINDER NUMBER TO FILE 



WRITE HEADER TO CONTROLLER 

START CONTROLLER 

START THE SELCH 

SENSE SELCH STATUS 

WAIT FOR SELCH TO COMPLETE 

STOP THE SELCH- SELCH IDLE 

SENSE CONTROLLER STATUS 

WAIT FOR CONTROLLER TO GO IDLE 

BRANCH IF CONTROLLER ERROR 

GET THE SELCH TERMINATION ADDRESS 

COMPARE SELCri TERMINAL ADDRESS 

TO SELCH ENDING ADDRESS 

IF NOT EQUAL. SO TO ERRSTOP 

RETURN TO NEXT BAL STATEMENT 



RETN 
» SUBROUTINL: READ/WRITE (INTERRUPT CONTROL) 

* FUNCTION: PERFORMS INTERRUPT READ/WRITE OPERATION TO DISC) 

* CALLING SEQUENCE FOR READ: BAL RETN.READX 

* CALLING SEQUENCE FOR WRITE: BAL RETN.WRITX 

* INPUT 

* registers: fut=file address 

* dcad=disc controller address 

* sladrselch address 

* track=cylinder address 

* sect= desired sector 

* registers destroyed: none 



REAOSX 



WRITSX 



RWC0M2 



WAIT 



LB 

LHI 

NHI 

OHR 

B 

LB 

LHI 

■MHl 

OHR 

LH 

OC 

XHR 

STH 

LHI 

STH 

WH 

WH 

BAL 

LH 

SLLS 

LHR 

OHR 

WDR 

OCR 

OCR 

LPSW 



WKl.RCnOX 

WK2.X»30' 

MEMSEG.X'03» 

WK2.nEMSEG 

RWC0H2 

MKl.UCMDX 

WK2,X'10' 

nEMSEG.X'03* 

WK2.HEHSEG 

SLAD.SELADl 

SLAD.STOP 

WKO.WKO 

WKO.NEWPSUST 

WKO.SELCHNTl 

WKO.NEHPSHLC 

SLAD.SA 

SLAO.FA 

RETN2.WDFT1 

WK3.HEA0 

WK3.5 

RO.SECT 

R0.WK3 

DCAO.KO 

DCAO.WKl 

SLAD.WK2 

WAITl 



LOAD CONTROLLER READ COMMAND 

SELCH READ/GO COMMAND 

BITS 6.7 ONLY 

ADD MEMORY SEGMENT 

LOAD CONTROLLER WRITE COMMAND 

SELCH WRITE COMMAND 

BITS 6.7 ONLY 

ADO MEMORY SEGMENT 

LOAD SELCH ADDRESS 

STOP SELCH. SELCH IDLE 

CLEAR WORK REGISTER 

ZERO NEW PSW STATUS 

GET THE INTERRUPT HANDLING ADDR 

STORE IT IN THE NEW PSWLOC 

WRITE BEGINNING ADDRESS TO SELCH 

WRITE ENDING ADDRESS TO SELCH 

WRITE THE CYLINDER NUMBER TO FILE 



WRITE HEADER TO CONTROLLER 
START CONTROLLER 
START SELCH 
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WAIT FOR INTERRUPT 
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4TERRUP 


T ENTERS below: 
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WKO.STAT 
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WKO.DCAD 
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WKO.SLAD 
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SSR 


DCAD.STAT 
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CNTUNREC, ERRSTOP 


241 




BR 


RETN 


242 


ERRSTOP 


LPSW 


HALT 


243 




ALIGN 


4 


244 


* 






245 


BUFSRT 


DC 


X«0123».X'4567» 


246 




DC 


X«89AB«.X'CDEF« 


247 




DC 


X'0123».X'4567' 


248 




DC 


X'89AB»tX'CDEF« 


249 




DC 


X'0123'.X'4567« 


250 




DC 


X'89AB»,X*CDEF' 


251 




DC 


X'0123»,X«4567' 


252 




OC 


X'89AB«.X»GDEF' 


253 




OC 


X'0123'.X'4567' 


254 




DC 


X«89AB».X'CDEF' 


255 




DC 


X»0123'.X*4567' 


256 




DC 


X«89AB«,X«CDEF« 


257 




DC 


X • 0123 '.X* 4567' 


258 




DC 


X»89AB»,X*CDEF' 


259 


BUFEND 


EQU 


♦ -1 


260 


SAFA 


EQU 


BUFEND-BUFSRT 


261 


ENDO 


DC 


X'8000' 


262 




DC 


Z(EOP) 


263 


SEEKC 


DB 


X'C2« 


264 


Rcno 


OB 


X'Ol' 



ACKNOWLEDGE INTERRUPT 

CONTROLLER INTERRUPTING? 

IF YES 60 SERVICE IT 

IF SELCH SERVICE IT 

IF NEITHER STOP IN ERROR 

STOP THE SELCH- SELCH IDLE 

READ FINAL SELCH ADDRESS 

SENSE CONTROLLER STATUS 

IF CONTROLLER OVERRUN STATUS IS SET 

DO NOT EXPECT CONTROLLER INTERRUPT 

BRA TO WAIT FOR CONTROLLER INTERRUPT 

GET THE FINAL ADDRESS 

COMPARE EXPECTED FINAL WITH THE LAST 

IF NOT EQUAL GO TO ERROR 

SENSE CONTROLLER STATUS 

IF OK EXIT OTHERWISE 

RETURN TO NEXT BAL STATEMENT OR EOP 

IF ERROR, THEN HALT PROCESSOR 

ALIGN START OF BUFFER 

ON HALFWORD BOUNDARY 



ADDRESS 



> 
►a 

'-I 

a 

H 
X 



n 



rt- 

3 
C 



SEEK COHHAND 



to 
o 

?J 

o 

o 

VD 

-J 



1& BIT EXTENDED SELCH (DISC WITH SENSE STATUS & EXT INT) PAGE 



Ui 
I 



0212R 


02 


0215R 


tl 


021'tR 


<t2 


0216R 


8000 


0218R 


OICER 


021AR 


08 


021CR 


0000 


021ER 


COOO 


0220R 


018ER 


0222R 


00B6 


022tR 


0OC6 


a226R 


000<» 


0226R 


0000 


022AR 


00 


022BR 


01 


022CR 


OOFO 


022ER 


OlDtR 


0230R 


020BR 


0232R 


0000 


0234R 


ooon 


0236R 




0236R 




0256R 





265 


WCHD 


DB 


X'02« 


266 


RCHDX 


OB 


X"H' 


267 


WCHDX 


DB 


X'tg' 


268 


HALT 


DC 


X»8000' 


269 




DC 


ZtERRSTOP) 


270 


STOP 


D3 


X'08« 


271 


HEAD 


DC 


X»0» 


272 


UAITl 


DC 


X'COOO* 


273 




DC 


Z<WAIT) 


27<f 


DISCONAD 


DC 


X'B6' 


275 


FOT 


DC 


X'C6' 


276 


TROCK 


DC 


X'0<t» 


277 


TRKDEN 


DC 


X'O* 


278 


ZERO 


DB 





279 


ONE 


DB 


1 


280 


SELADl 


DC 


X'FO- 


281 


* 






282 


SA 


DC 


A(BUFSRT) 


283 


FA 


DC 


A(BUFEND) 


28<t 


SELAD 


DC 


X'0« 


285 


FflOR 


DC 


X'O' 


286 


* 






287 




ALIGN 


2 


288 


regsave 


DSH 


16 


289 




END 





SELCH STOP COHHAND 



DISC CONTROLLER ADDR. 



TRACK DENSITY USED IN SENSE ST SK 
ZERO CONSTANT 
ONE CONSTANT 
SELCH ADDRESS 



FINAL SELCH TERMINATION ADDRESS 
FINAL BUFFER ADDRESS 



REG SAVE AREA FOR REG SET 



> 
►0 
13 
H 

D 
H 
X 

n 



ft 

c 



16 BIT EXTENDED SELCH (DISC WITH SENSE STATUS S EXT INT> PAGE 7 
NO ERRORS SQUEZ PASSES 
CAL Qif-Ol 



I 



o 
I 

O 



O 
O 

<^ 

■s. 



ABSTOP 


0000 


flOC 


0002 


ADRINTLK 


0010 


BUFENO 


020UR 


BUFSRT 


OlD'tR 


CNTRLINT 


OIBAR 


CNTUNREC 


00 05 


CONTIDLE 


0002 


OCAD 


OOOA 


OISCONAO 


0222R 


OXTL 


0116R 


DXTLl 


0120R 


ENOO 


020CR 


EOP 


006CR 


ERRSTOP 


OICER 


FA 


0230R 


FAOR 


023'fR 


FLUNfiECV 


00i»3 


FOT 


0224R 


FRSSR 


O0S4R 


FRSSRl 


00A4R 


FUT 


0005 


HALT 


0216R 


HEAD 


021CR 


IMPTOP 


0256R 


LAOC 


0001 


PIEnSEG 


0001 


MEUPSWLC 


00<t6 


NEUPSWST 


0044 


ONE 


022BR 


OVERRUN 


0080 


PURETOP 


OOOOR 


RO 


0000 


Rl 


OOOl 


S15 


OOOF 


RCKD 


0211R 


RCMDX 


021 3R 


READS 


00D4R 


REAOSX 


015CR 


REGSAVE 


0236R 


RETN 


OOOF 


RETN2 


OOOE 


RSRUT 


0008 


Rwcon 


00F2R 


RWC0K2 


015CR 


SA 


022ER 


SAFA 


0037 


SECT 


OOOC 


SEEKC 


0210R 


SELAU 


0232R 


SELADl 


022CR 



105 


















51 


69 


260 


283 












49 


67 


260 


282 












22& 


234 
















180 


240 
















102 


179 
















100 


101 


172 


173 


178 


219 


220 


225 


232 239 


100 


















176 


















179 


















73 


















262 


















108 


180 


184 


228 


238 


240 


269 






45 


52 


63 


70 


166 


183 


213 


237 




230 


236 
















107 


















103 


152 
















85 


88 


102 


106 












112 


















87 


103 


lot 


132 


133 


135 


136 






242 


















168 


215 
















46 


64 


156 


157 


161 


162 


199 


200 


204 205 


211 


















209 


















135 


















233 


















127 


170 


171 


172 


217 


218 


219 






40 


40 


53 


53 


58 


58 


71 


71 




42 


42 


43 


44 


45 


49 


50 


51 


52 60 


63 


67 


68 


69 


70 










154 


















197 


















47 


54 
















65 


72 
















39 


41 


47 


48 


54 


59 


65 


66 


72 89 


85 


86 


88 


113 


137 


167 


214 






111 


















158 


















201 


















43 


50 


61 


68 


165 


212 








44 


62 
















84 


84 


170 


217 












87 


















181 


182 
















163 


206 

















►0 
D 

H 
>^ 

CO 



n 
o 

rt 
3 

c 

CD 

a. 



60 



61 



62 



185 241 



O 

o 



o 



I 



16 BIT EXTENDED SELCH (DISC WITH SENSE STATUS S EXT INT) PAGE 8 



SELCHNTl 


0192R 


SKSR 


0070R 


SLflO 


000'» 


SLCHBSY 


0008 


STAT 


0000 


STOP 


021AR 


TRACK 


OOOB 


TRKDEN 


0228R 


TROCK 


022&R 


WAIT 


018FR 


UAITl 


021ER 


UCHO 


0212R 


UCHOX 


0214R 


WDFTO 


OQCCR 


WOFTl 


OOAER 


WDFTIA 


OODOR 


WKO 


0006 


WKl 


0007 


WK2 


D008 


WK3 


0009 


WRITS 


OOEtR 


WRITSX 


OIHER 


ZERO 


022AR 



210 












39 












163 


164 


165 


165 


174 


175 


227 


229 


230 


231 






176 












101 


104 


105 


107 


111 


175 


164 


177 


207 


229 


231 




129 


131 


136 








127 












131 












235 


273 










222 












159 












202 












86 


167 


214 






" 


128 


130 


134 








182 


183 


208 


208 


209 


210 


15t 


159 


173 


197 


202 


220 


155 


157 


160 


162 


174 


198 


168 


169 


171 


215 


216 


218 


41 


48 










59 


66 










133 













178 



224 



232 233 



239 



211 



200 



224 



203 



225 



205 



227 



221 



236 



237 



> 

I— • 
a 

H 

>^ 

CO 



I 



O 



ft 

c 

(C 



INDEX 



Acknowledge Interrupt (ACK or ACKR) instruction, 
Address Register (AR) , 7 



Bits 




BSY bit, 3, 9 




GO bit, 3, 5 




READ bit, 5 




XMA14 bit, 3, 4, 


7 


XMA15 bit, 3, 4, 


7 


Boundciries 




Byte boundaries. 


8 


Halfword boundaries 


BSY bit, 3, 9 




Byte boundaries, 8 




Bytes 




Command byte, 2 




Status byte, 8 


' 



7, 8 



Cartridge Disc with ESELCH, 10 

Command byte, 2 

Command Byte Information, 16-Bit ESELCH, 3 

Commands 

GO command, 3, 4 

Output command, 3, 4, 5 

READ command, 3 

STOP command, 3, 4, 5, 8, 9 

STOP Output command, 6, 8 
Condition Code, 4 
Configuration, 16-Bit ESELCH, 2 

Device Number, 16-Bit ESELCH, 10 

ESELCH Controller, 6 

ESELCH interrupt, 10 

Expanded memory, i/ii 

Extended Memory System 16-Bit ESELCH, 2 

Final Address High, 6, 9 

Final Address Low, 6, 9 

Final Address Register (AR), 7 



29-620 ROO 9/77 I-l 



INDEX (Continued) 



GO bit, 3, 5 

GO command, 3, 4 

Halfword boundaries, 7, 8 

Idle mode, 9 

Initialization, 16-Bit ESELCH, 10 

Initialize, 4 

Initialize Switch (INT), 10 

Instructions 

Acknowledge Interrupt (ACK or ACKR) instruction, 9 
I/O instruction, 4, 5 

Output Command ( OC or OCR) instruction, 2 
Read Data (RD or RDR) instruction, 2, 9 
Read Halfword (RH or RHR) instruction, 2, 9 
Sense Status (SS or SSR) instruction, 2, 9 
Write instruction, 2 

Write Data (WD or WDR) instruction, 2, 6 
Write Halfword (WH or WHR) instruction, 2, 6 
Interrupt handler, 9 
Interrupt method, 8 

Interrupt Method, 16-Bit ESELCH, 9 
Interrupts 

ESELCH interrupt, 10 
I/O interrupts, 6 
Introduction, 16-Bit ESELCH 1 
I/O devices, 1 
I/O instructions, 4, 5 
I/O interrupts, 6 

Magnetic Tape System with ESELCH, 10 
Memory Addressing, 7 
Memory of 16-Bit ESELCH 

Extended Memory, 2 

Non Extended Memory, 3 
Modes 

Idle mode, 9 

Read mode, 3, 8 

Write mode, 3, 8, 10 

Non-existant device, 6 
Non-extended memory system, 2 
Non-Extended Memory, 16-Bit ESELCH, 3 

Operations 

Read operation, 3, 4, 5 

Write operation, 4, 5 
Output Command, 3, 4, 5 
Output Command ( OC or OCR) instruction, 2 



1-2 29-620 ROO 9/77 



INDEX (Continued) 



Peripheral system, 1 

Private ESELCH I/O Bus, 3, 4 

Programming Instructions, 16-Bit ESELCH, 2 

Programming Notes, 16-Bit ESLECH, 7 

Programming Sequences, 16-Bit ESELCH, 4 

READ bit, 5 

READ command, 3 

Read Data (RD or RDR) instruction, 2, 9 

Read disc, 10 

Read Halfword (RH or RHR) instruction, 2, 9 

Read magnetic tapes, 10 

Read mode, 3, 8 

Read operation, 3, 4, 5 

Reading the Final Address, 16-Bit ESELCH, 9 

Registers 

Address Register (AR) , 7 

Final Address Register (FAR), 7 
Reset, 5 

Sample Programs, 16-Bit ESELCH, 10 

Sense Status (SS or SSR) instruction, 2, 9 

Sense Status Loops, 10 

START ADDRESS HIGH, 6 

START ADDRESS LOW, 6 

Status byte, 8 

Status Information, 16-Bit ESELCH, 3 

Status scan, 8, 9 

Status Scan, 16-Bit ESELCH, 9 

STOP command, 3, 4, 5, 8, 9 

STOP Output Command, 6, 8 

Sync escape, 6 

System interface, 1 

Systems 

Non-extended memory system, 2 

Peripheral system, 1 

Termination of data transmission, 16-Bit ESELCH, 8 

Write data, 6 

Write Data (VJD or WDR) instruction, 2, 6 

Write Halfword (WH or WHR) instruction, 2, 6 

Write instruction, 2 

Write mode, 3, 8, 10 

Write on disc, 10 

Write on magnetic tapes. 

Write operation, 4, 5 



29-620 ROO 9/77 1-3 



INDEX (Continued) 



XMA140 bit, 3, 4, 7 
XMA150 bit, 3, 4, 7 

16-Bit ESELCH 

Cartridge Disc with ESELCH, 10 

Command Byte Information for 16-Bit ESELCH, 3 

Configuration of 16-Bit ESELCH, 2 

Device Number for the 16-Bit ESELCH, 10 

Extended Memory System for the 16-Bit ESELCH, 2 

Initialization of the 16-Bit ESELCH, 10 

Interrupt Method for the 16-Bit ESELCH, 9 

Introduction to the 16-Bit ESELCH, 1 

Magnetic Tape System with 16-Bit ESELCH, 10 

Memory of 16-Bit ESELCH, 2 

Programming Instructions for 16-Bit ESELCH, 2 

Programming Notes for 16-Bit ESELCH, 7 

Programming Sequences for 16-Bit ESELCH, 4 

Reading the Final Address of the 16-Bit ESELCH, 9 

Sample Programs fbr the 16-Bit ESELCH, 10 

Status Information for the 16-Bit ESELCH, 3 

Status Scan for the 16-Bit ESELCH, 9 

Termination of data transmission for the 16-Bit ESELCH, 8 



T^-4 29-620 ROO 9/77 



UJ 



o 
o 



3 

o 



PUBLICATION COMMENT FORM 

Please use this postage-paid form to make any comments, suggestions, criticisms, etc. concerning 
this publication. 

From Date 



Title Publication Title 



Company Publication Number 

Address 



FOLD FOLD 



Check the appropriate item. 

I I Error Page No. Drawing No. 

I I Addition Page No. Drawing No. 

I I Other Page No. Drawing No. 

Explanation: 



FOLD FOLD 



Fold and Staple 
No postage necessary if mailed in U.S.A. 



STAPLE 



STAPLE 



FOLD 



BUSINESS REPLY MAIL 

NO POSTAGE NECESSARY IF MAILED IN U.S.A. 



POSTAGE WILL BE PAID BY: 



Subsidiary of PERKIN-ELMER 
Oceanport,New Jersey 07757, U.S.A. 

TECH PUBLICATIONS DEPT. MS 322 

FOLD 



® 



FOLD 



FIRST CLASS 

PERMIT No. 22 

OCEANPORT, N. J. 



H 




FOLD 



i 



STAPLE 



STAPLE 



